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INTRODUCTION 



This is the first year report for the Beacon Project, Student Catalyst Program: 
Peer Assisted Learning at American River College. The project is funded by the 
American Association of Community Colleges (AACQ and the Kellogg Foundation and 
is one of 24 nationwide that are implementing recommendations in the report Building 
Communities: A Vision for a New Century. Our project seeks to build community by 
"involving students in the life of the college." 

This project is one outcome of the college's focus on student involvement the past 
two years. It was inspired by the work of Dr. Uri Treisman at UC Berkeley who used 
collaborate peer study groups to improve minority student success in math. Dr. Treisman 
met with our project staff and representatives of our associate colleges in February and 
gave us an update on his work and suggestions for improving our project. 

Our assessment of the project at the conclusion of the first year is that we have 
indeed involved students in the life of the college. The student/student, student/faculty 
and faculty/faculty relationships that have resulted from this project are impressive. 
We have found that these relationships have enhanced students* confidence and security, 
as well as their sense of accomplishment This has been accompanied by higher grades 
and improved retention. 

We feel the project has had a significant impact - and we are exploring ways to 
institutionalize it after the grant expires. 

A word of thanks to the entire Beacon staff - each staff member connected with 
the project has put in far more time than was compensated for by the small stipends. 
The success of this project is due to their tireless commitment to improving instruction 
for students. 

Special thanks go to our college president, Dr. Queen Randall, whose support, 
both moral and financial, helped us bring this idea to fruition. 

Project Directors: 

Nancy Reitz, Chemistry Instructor 

Sharon McCuen, Dean, Research and Development 

American River College 

July, 1993 
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AMERICAN RIVER COLLEGE 
Beacon College Project: Peer Assisted Learning 



A* 

2hi AmW River College has been selected as an ACCJC/KeUogg Foundation Beacon 
y U) 4 file?e to implement the project Student Catalyst Program: Peer Assisted Learning. 
The project began in June, 1992, and will be completed in July, 1994. 

Beacon Colleges are selected to implement the recommendations of the national report 
Building Communities: A V»«i"n far a New Century. The goal of our project is to 
involve commuter students in the life of the college. The Peer Assisted Learning project 
was an outgrowth of the college wide student involvement focus at American River 
College, begun in fall of 1991. It is based, to some degree, on research conducted by Uri 
Treisman at UC Berkeley on minority students in calculus. The ARC project is being 
piloted in certain math and science "sequence" classes that have high drop- out rates. 
The project targets, but is not limited to, minority students that are underrepresented in 
math and science. 

The project involves a cadre of 24 student "learning Assistants" who have successfully 
completed the targeted course and who work with eight project faculty. The LA's meet 
with a small group (4-6 students) from the class for three hours a week throughout the 
semester. Students in the study groups woik on class assignments and supplemental 
materials. The Learning Assistants meet weekly with the faculty member to discuss the 
progress of the groups and receive suggestions. 

The Learning Assistants undergo extensive training in small group peer assisted learning. 
They also meet together during the semester to share problems and successes. They are 
paid for time spent in the training, tutoring and meeting with faculty. 

It is anticipated that the students in the study groups will form close relationships with 
their peers: the Learning Assistants and the other students in the group. This added 
involvement in the learning process should lead to greater student success in terms of 
retention, grades and attitudes. A research component has been developed to measure the 
project outcomes. 

In addition, the close relationships of the Learning Assistants with their faculty member, 
the other LA's, and the students in the groups should increase their involvement in the 
life of the institution. A possible side benefit could be to motivate students to enter the 
teaching profession. 

A Beacon College agrees to involve other community colleges in the project. ARC'S 
project has 10 associate colleges from central and northern California. They will 
participate in the development and evaluation discussions and will receive all materials 
developed. 

Research Office, July 1992 
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FIRST YEAR IMPLEMENTATION 



A A§f^^g for the Beacon project, Student Catalyst Program: Peer Assisted Learning, began 
^ in the spring of 1992 when the college learned it was funded for the two-year project by 
AACC/Kellogg Foundation. Project faculty were selected from math, biology and 
chemistry. They in turn recruited 24 Learning Assistants (LA's), on the basis of having 
passed the targeted course with a B or better grade. The LA's as a group reflected good 
participation by underrepresented groups. 

Project staff met frequently during the summer months to organize the project, develop 
plans and resolve issues. 

The 24 Learning Assistants started the program by attending a full day of tutor training 
the Saturday before classes started Training continued during the semester for a total of 
18 hours; students received one credit for the training and were paid for the hours spent 
in training. 

The faculty in the project asked for volunteers to be in the study groups during the first 
weeks of class; underrepresented students were targeted, however the project was open to 
anyone who was interested. The groups began meeting the fourth week of classes. 
Groups were to meet for three hours a week in any configuration; it was later agreed that 
two sessions of 1 1/2 hours seemed to be the best Group size ranged from two to six; 
the consensus among the LA's was that the most effective group size was three-four 
students. The composition of the study groups varied - some groups were of lower level 
students; other groups had students with quite diverse skills and abilities. A major 
problem was finding rooms for the study groups to meet; it was agreed it would be 
handled administratively the next semester. 

The Learning Assistants were paid $5 an hour for their training sessions, for three hours 
a week with their study groups and for one hour a week to meet with their faculty 
member. 

The Learning Assistants were asked to keep careful attendance records of their study 
groups, and to keep a journal on how they approached the sessions and what the results 
were. The journals were collected and read monthly, with feedback given by the trainers. 

The project was implemented in three disciplines: math, chemistry and biology. Each 
department approached the project somewhat differently, based on their needs. The LA's 
in chemistry were fairly advanced students who had taken a number of chemistry classes. 
The biology and math LA's tended to be students who had just taken one class in that 
discipline. The fact that the college offers considerable one-on-one tutoring for math 
may have impacted the participation of math students in the project; early results showed 
greater attendance problems in the math groups. 



-4- 



n 
U 



9 

ERIC 




ssions with faculty, Learning Assistants and students in student groups 
tffittft of the first semester gave us good formative evaluation information. As a 
result of the feedback, several modifications were made for spring. The changes included 
startinjHhe sessions earlier in the semester (second week), paying LA's for two hours a 
weekfe^aration time, and setting up a system for assigning rooms for study groups to 
0n%3 All of these changes had a positive impact on the project 

Because of some attrition (some LA's dropped out for personal reasons, some transferred 
to four-year institutions) we added seven new Learning Assistants spring semesier. These 
students attended two half-day training sessions before the semester started. The students 
then enrolled in Interdisciplinary 12, Introduction to Tutor Training. 

In addition, both new and continuing LA's continued to meet monthly to discuss issues 
with the counselor/trainer. Students indicated particular interest in role playing and 
discussion of problems and solutions. A special session was held on communication with 
students of different ethnic and cultural backgrounds. 

One of the major problems of the Beacon project during the fall semester was 
attendance - students in the study groups would often attend only before a test or quiz, 
or when they were in trouble. Some approaches were tried in the spring to address this 
issue. 

Several chemistry instructors gave students the option of Beacon study groups or another 
assignment; this resulted in some very large study groups that the students perceived were 
less effective, although the retention rates were good. 

In addition, some chemistry instructors had the Learning Assistants work with students in 
the ld> for one-three hours, and then work with the students in small groups outside the 
lab for two hours a week. This seemed very successful. 

In all, the second semester went more smoothly than the first. Both project staff and 
Learning Assistants had a better understanding of the project and many of the problems 
had been ironed out. The project faculty in particular seemed more comfortable with the 
project. Some reported they were getting good feedback about their teaching 
effectiveness from the Learning Assistants, Some reported the additional time they spent 
with Learning Assistants was balanced by having to spend less time answering questions 
in class and during office hours. 





H PROJECT EVALUATION 

One of the issues addressed by the project staff during the early part of the project was 
the )p$4 of research that should be conducted to evaluate the success of the project. The 
h Office suggested an experimental design in which students interested in 
icipating would be randomly placed in study groups (the treatment) or in control 
groups. However, the project staff felt that this could be detrimental to the project, 
particularly since some of the students who needed the project the most might end up in 
the control group. It was finally agreed that focus groups would be used for feedback, 
and grades and retention would be evaluated 

First semester results from the focus group sessions were encouraging. The major 
objective of this project was to "involve commuter students in the life of the college," 
Responses from both LA's and students in study groups indicated that bonds were formed 
between students and teachers and among students, and that the students felt more 
"connected" to the institution. 

In addition, faculty reported dramatic improvements in the grades of some of the students 
in the study groups. And, chemistry students consistently said they didn't think they 
would have made it through the semester without the sessions. Of the students in the 
study groups, 69 percent said the sessions were quite, very or extremely helpful and 12 
percent said they were helpful. Some 16 percent said the sessions were moderately 
helpful and 3 percent said they were not sure. 

There were some unanticipated positive outcomes: some students reported they were 
establishing study groups in other classes; some of the study groups planned to get 
together after the course was over and students reported greater sense of "competence" 
and "security," 

A grade analysis showed that tutored students, as a group, reported lower high school 
GPA's than the non-tutored; however, in spite of the lower CPA's, the tutored group 
performed as well as the non-tutored. 

At the end of the second semester, focus groups were once again conducted 
Unfortunately, the sample of both the faculty and student groups was not what we had 
hoped for, so the results are not conclusive. 

Cur major evaluation of outcomes came at the end of spring semester. Grades for 
all students in the Beacon classes were evaluated, comparing students who had 
received the Beacon tutoring with students who had not The success rate of the 
students with the Beacon tutoring was stunning (see pages 10-11). In every class but 
one, students in Beacon study groups had a higher GPA than the other students. 
And the success rate (percentage of students who received an A, B or C) for the 
Beacon students was overwhelmingly higher* Even though students self-selected into 
the Beacon groups, faculty strongly encouraged underrepresented and <tt risk 
students to participate. This grade analysis, plus the focus group feedback, causes 
us to be very optimistic about our project. Evaluation research will coiitinue next 
year. 
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Results of Focus Group Discussions: 

(Faculty) Learning assistants were very helpful and brought students to an 
improved level of course performance. 

(Faculty) The skill/motivational level of students electing to receive tutoring was 
diverse. The result was that some students made remarkable gains while others 
remained at a low performance level 

(Learning Assistants) They reported improved skills/knowledge about the subject 
matter. 

(Learning Assistants) They felt more connected with the college, 

(Learning Assistants) There was a clarification and validation of likes and 
dislikes regarding professional matters (i.e., career choices such as teaching). 

(Learning Assistants) They felt good about themselves because they were helping 
others. 

(Learning Assistants) They felt good about their contribution because they 
believed the tutoring made a difference in academic progress. 

(Student Learners) Approximately 70 percent reported that the tutoring sessions 
to be either quite helpful, very helpful, or extremely helpfiil. 

(Student Learners) They felt a greater sense of competency. 

(Student Learners) There was more involvement with classmates leading to a 
better social climate and a sense of social connection. 

(Student Learners) There was a greater sense of connecting on a personal level 
with instructors. 

Student learners gave the highest ratings to the program, followed by learning 
assistants, then faculty. 



continued . . . 
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Maior Results Regarding Student Grade Performance: 

<Sn^ * ^OTrtsied students, as a group, reported lower high school GPAs than the non- 
^0 443 tutored. 

* In spite of lower high school GPAs, the tutored group performed as well as the 
non-tutored group overall (i.e., no statistically significant differences in grade 
distributions of combined courses). In some courses, the tutored group 
outperformed the non-tutored. 



Maior Results of Student Survey (Given at Start and End of Semester: 

* Both tutored and non-tutored groups lowered their academic loads over the 
semester. This also made more time available for study. 

* Between 1% - 8% of all students reported no emotional support from family or 
significant others for going to college. 

* The tutored group expressed more worry about being successful in the target 
course than the non-tutored. 

* Recommendations for the course and the particular instructor were high positive 
for both groups (e.g., 77% - 83%). 

* Students who withdrew from their courses, as a group, usually had lower high 
school GPAs than either tutored or non-tutored groups. 

* Students who withdrew from their courses, as a group, revealed differences on the 
survey instrument (given at start of term) from tutored or non-tutored students 
who persisted: 

(Had less time for academics; course was of lower priority; 
received less emotional support for college from others; had 
more negative advance publicity about course; had less 
success with previous similar courses; perceived the course 
as requiring much more work than other courses; were more 
worried about their success in the course.) 
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'"u miliary of Results for Beacon Project - Second Semester 

^ Major Results of Focus Group Discussions: 



^£(gpt& Our samples in all categories, and particularly the student learners, were not 
adequate - primarily because the sessions were scheduled so close to finals and the end 
of the year. A large proportion of the student learners were in very large chemistry 
groups which we have determined are not effective.) 

* (Faculty) Learning Assistants appeared more content with the program this time; 
there were fewer complaints by LA's. 

* (Faculty) Learning Assistants consistently involved student learners in active 
learning. 

* (Faculty) While student learners were basically committed to the Beacon Project, 
Learning Assistants were highly committed, 

* (Faculty) The program helped build student learners' confidence and helped 
improve retention. 

* (Faculty) Tutoring resulted in freeing up office hours so that instructors could 
spend more time with students who nepded more one-on-one contact with their 
instructors. 

* (Faculty) There was a disappointment of not being able to recruit more students 
who need help in the program. 

* (Learning Assistants) LA's felt attrition in the study groups was a problem and 
that perhaps the groups should start larger. 

* (Learning Assistants) listed what they felt they had gained from the project: a 
greater sense of community with the college, better interpersonal and 
communication skills, increased knowledge of the course material and money. 

* (Student Learners) All of math students felt the tutoring sessions were extremely 
helpful; of the chemistry students (primarily those in the large groups) 27 percent 
reported the sessions to be extremely helpful and 68 percent reported the sessions 
were moderately helpful. 

* (Student Learners) Four out of five math students felt they would have dropped a 
full grade or more without the tutoring. Some five percent of the chemistry 
students felt they would have dropped a full grade and 28 percent felt they would 
have dropped half a grade. 

* (Student Learners) Math learners rated the program 8,80 (on a scale with 10 the 
highest) and chemistry students rated it S.8S. 
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Evaluation Of Beacon Outcomes Spring 1993 



/Cfte«eacon Project for this semester focused upon eight different courses. Within each 
couSe, there were students who received tutoring and those who did not. The assignment 
to treatment was not done randomly. Rather, students self-selected in a positive manner 
their treatment, or, in the case of one class, believed it to be the better of two choices. The 
results by course are presented in Table 1. 

Table 1. Grade Outcomes For Students Who Received Tutoring 
And Those Who Did Not Receive Tutoring. 




ERIC 



Conclusio^ 

) AA%J 

^Krause GPAs do not include WTs (or class drops) in the calculation, the overall 
success rate is a better measure of course effectiveness* The rate is simply the count of 
students who received grades of A, B, C, or Credit divided by all ending grade notations 
including WTs, 

The evidence overwhelmingly favors the students who received tutoring in their 
respective courses. In every course this past semester, the success rate was notably higher 
for students who received such tutoring. The GPAs, with but one exception, were also 
higher for the tutored group. 

Even though students were not randomly assigned to such treatments, the findings 
strongly suggest advocacy of implementing an institution-wide tutoring program. 




SPECIAL CHALLENGES AND OUTCOMES 



yjj jraMs^ction of the evaluation is based on the written and verbal reports submitted by the 
^^aracipating faculty as well as the on-going discussions the directors had with the Beacon 
Learning Assistants, some Beacon students, and the Beacon faculty. These comments 
will be related to the project objective of 1) building more community on campus; 2) 
increasing retention in the chosen classes which historically have poor retention; 3) 
increasing student success; and 4) building channels for success in math and science for 
underrepresented students. In addition, unpredictable outcomes of the project are 
included. 



During the first semester, all Beacon Learning Assistants met with their students three 
hours per week outside of class. Participating students only incentives were the 
encouragement of their faculty and the desire for improved success. Some changes were 
made by the chemistry department in the second semester. In the freshman chemistry, 
the learning assistants worked one to three hours per week in the lab sections with 
students and met two hours per week outside of class. In the preparatory chemistry 
program, the students were required either to participate in a Beacon group two to three 
hours per week outside of class or do a collaborative team project. Each of these was 
worth one exam. As a result, the pre chemistry Beacon groups were large — anywhere 
from ten to thirty students. These changes made a difference in the student comments as 
reflected below. 

Students in all three participating areas (math, chemistry, and biology) reported greater 
interaction among themselves and with the Learning Assistants. Learning Assistants 
reported greater interaction with students and other Learning Assistants. Many 
commented they would never have gotten to know these students and felt these new 
friendships created a support system for their academic studies. Some biology 16 
students continued to meet after the end of the semester. Some algebra 1 and freshman 
chemistry students reported they tried to schedule their next semester's classes in order to 
continue the study groups. The chemistry 1A learning assistants reported discussing 
problems in their respective chemistry 2B classes ~ even though they were not studying 
under the same instructor. 

Without any doubt, the project has resulted in building community on the campus. Aside 
from these student interactions, faculty from across the math and science disciplines have 
come together discussing problems in learning/teaching. The library and instructional 
staff have worked together to create study spaces for the groups. Since there are about 
25 individual groups needing collaborative study space each week, this was a formidable 
task on a campus which guards its classroom sites zealously. 

Regarding student retention and student success, many individual students have reported 
that the Beacon project made the difference as to whether they stayed in the class and 
whether they successfully completed it. The most frequent comment along that line came 
from reentry students (particularly women). Several algebra 1 students reported they had 
tried the class in the past, became discouraged, and dropped. In spring semester, they 
commented they not only stayed in the class but also performed significantly better. As 
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the semester progressed, the instructor confirmed this. Similar student reports were 
receivedffcom biology 16 and chemistry 1A. The chemistry 2B students (organic for 
nur^Mpadents) gave the project very high marks and said it made all the difference as 
wither they felt successful. 

In both of the preparatory chemistry classes that made the collaborative project required, 
the retention rates in the classes were the highest we have ever seen. However, there is 
no way of knowing the cause. The chemistry IA, biology 16, and algebra i instructors 
also reported they would liked to have seen other students in need participate; however, 
the students did not elect to do so. Work schedules, limited tutoring hours, as well as the 
class workload (particularly in chemistry 1A) prevented many interested students from 
participating. Student participation is the single most important issue for this project. In 
the classes in which it was not required (all math, chemistry 1A, and biology 16), 
attendance irregularity was reported. 

Two students who are learning disabled reported successfully completing chemistry 1A 
and biology 16, and both feel without such a program, they would not have done so. 

Our efforts to particularly target underrepresented students did not work out as well as 
hoped for the first year. There were few minority students enrolled in the chemistry and 
math classes in particular. However, in chemistry, the number of underrepresented 
learning assistants in fall 1993 has increased significantly. We hope this will make a 
difference in the upcoming year. We are simultaneously working on other strategies to 
make the program more appealing to these students. The project has opened up more 
discussion among the faculty on how to implement such strategies, so this has been an 
interesting spin-off (including other grants). 

Lastly, there have been some unexpected outcomes. The most notable is with the success 
of the Learning Assistants. For the most part, they bonded with each other and some 
individuals were particularly successful. Of the eleven chemistry Learning Assistants, 
four won the highest chemistry and science awards. They reported that their "teaching" 
had significantly improved their own success in their next class. One was accepted at 
MIT, another at Stanford and won a regent's scholarship. Most of them have transferred 
to the four-year schools heading towards professional programs. Several of the Learning 
Assistants (from all areas) have reported they now plan to go into secondary or college 
teaching, some of whom had never considered teaching previously. One student reported 
she now knows she doesn't want to teach but the experience has helped her solidify her 
career goals. 

Another of the unexpected outcomes resulted from the Learning Assistants' working in 
labs. Beacon and non-Beacon students reported greater understanding of their lab work. 
Feedback to the instructors from the Learning Assistants has resulted in lab modifications 
which we feel will improve learning/teaching. 

Previously mentioned is improved campus communication across disciplines and with the 
support staff in the library. We also have added to the campus tutoring program by 
adding a module for our current tutoring program on tutoring in group settings. This will 
be shared with other colleges. 
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ASSOCIATE COLLEGES 





t(|u^sacon Project received commitments from 10 community colleges in northern 
California to be Associate Colleges (see next page). Our first task was to ask each 
president to name a contact person who would be our primary contact. Information on 
the project was sent to this contact person from time to time. 

A meeting was held at the college with representatives from the 10 associate colleges on 
October 9, 1992. Each college was invited to send three representatives, ideally 
representing the math, chemistry and biology disciplines. In addition, our own project 
staff and Learning Assistants attended. The full day meeting featured an overview given 
by project staff and a panel presentation by Learning Assistants. Discussion followed on 
how ARC could help the Associate Colleges implement the model. The evaluative 
comments from the representatives were very positive. One representative wrote: "Had a 
great time! I have never been to a more informative and exciting seminar! I definitely 
hope to be a part of establishing this project at my college. 1 ' 

A second meeting with associate colleges was held February 19, 1993. Despite the day 
bringing one of the major storms of the winter, there was a good turn out and all but one 
college was represented. Project directors gave an update on the Beacon project, and the 
project researcher gave a report on the first semester evaluation. However, the highlight 
of the meeting was a presentation by and discussion with Dr. Uri Treisman, whose 
research inspired the project Dr. Treisman discussed his work in teaching calculus to 
minority students through the use of collaborate groups and also his progress in 
increasing the numbers of minorities who major in math and science. Dr. Treisman has 
appointments at both UC Berkeley and University of Texas at Austin, In the afternoon 
Dr. Treisman gave an address that was open to all interested faculty. 

Video tapes of Treisman's morning meeting with Beacon project and associate college 
staff and the afternoon lecture were sent to each Associate College. In addition, the 
project directors volunteered to visit any college to assist in replication of the project. 

At the end of the year, a letter was sent to the contact person at each associate college 
asking about their plans for implementing the project. Two associate colleges responded 
they are hoping to implement a modified version of the project: Napa Valley College 
and Sacramento City College. Staff from other college staff have expressed a strong 
interest Despite this interest, the timing of this project is not conducive to replication. 
This year California community colleges are facing declining enrollments (due mainly to 
rising fees) and reduced budgets. Many colleges are "downsizing 11 and few are adding 
new programs. 

The major cost of this project is the salaries for the Learning Assistants. We will 
propose that diverting some money from traditional one-on-one tutoring programs to 
group tutoring programs can be very cost effective, if there is adequate training and 
faculty support for the tutors. 
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Butte Community College 
Cosumnes River College 
Lake Tahoe Community College 
Modesto Junior College 
Napa Valley College 
Sacramento City College 
San Joaquin Delta College 
Sierra College 
Solano Community College 
Yuba College 
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PROSPECTS FOR IN STTTIJTION ALIZ ATION 



The First year evaluation remits relating to student success make a good case for 
institutionalizing this project. Continued evaluation will be conducted next year as we 
discuss institutionalization. 

The primary cost of this project, as stated before, is the salaries for the Learning 
Assistants; faculty get only nominal stipends. We feel, however, funds allocated for 
traditional one-on-one tutoring can be stretched further by using group tutoring 
techniques, and we see this as a viable way to institutionalize the project Evidence 
corroborating this came at the end of the year, when the director of the tutoring program 
indicated that funds had gone much further this past year because of the Beacon Project. 

Two components are necessary however to institutionalize the project: training for the 
tutors and faculty willing to spend the time with the tutors. The former has been 
resolved on mis campus by the creation of a new course, Interdisciplinary 12B, 
Introduction to Group Tutoring, developed by one of the Beacon trainers. This course 
will be required of all Learning Assistants in 1993-94 and open to other interested 
students. 
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COURSE OUTLINE 
^ Learning Assistant/Tutor Training 



SatuMay Class (8 hours of instruction) August 29, 1992 

Introduction of Participants 

Introduction to Tutoring and Basic Concepts 

Tutor and Tutee Bill of Rights 

The First Session 

Questioning Skills/Probing Skills 

Learning Styles 

Listening Skills 

Panel Discussion 

Mechanics of the Learning Assistant Program 

Training Session No. 2: (2 hours) September 3/4 

The Tutorial Plan 

Structuring a Tutoring Session 

Developing Guidelines 

Group Tutoring & Role Playing 

Training Session No. 3: (2 hours) September 24/25 

Tutoring in the Physical Sciences 

Discussion of Actual Group Sessions-Problems & Success Stories 

Training Session No. 4 (2 hours) October 15/16 
Guest Speaker on Group Dynamics 
Evaluation of Learning Assistant Session (video) 
Discussion of Problems Success Stories 

Training Session No. 5 (2 hours) October 29/30 
Guest Speaker on Test Anxiety 
Study Skills 

Discussion of Problems and Success Stories 

Training Session No. 6 (2 hours) November 12/13 
Learning Disabled Students, 
Cultural Gaps and the Communication Process 
Discussion of Problems and Success Stories 
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Ltics Workshop Model: 
An Interview with Uri Treisman 



By May Garland 



This is a model that 
reflects the belief that 
students, if given the 
necessary direction and 
support, can piece together 
their own understanding. 



Philip Uri Treisman received his Ph.D. 
in math and science education from the 
University of California-Berkeley and 
went on to develop a unique program 
there, Mathematics Workshops, to help 
minority students succeed and progress 
in mathematics. Initially, he was in- 
ter&sted in studying why students took 
calculus at all The administration 
refused resources for this lofty project 
but told him they would grant both 
funding and time if he studied why 
minorities were flunking calculus. 

Tteisman's findings contradicted the 
popular beliefs that motivation, standard- 
ized test scores, and economic back- 
ground predict student success or failure. 
Instead, he found a correlation between 
success and students studying in groups. 
These findings led to the creation in 1977 
of the Berkeley Mathematics Workshop^ 
program— a kind of "honors program'* 
offering an intimate setting for Black 
and other students to work on interest- 
ing, challenging mathematics exercises 
together—which dramatically increased 
the success of minority students in 
calculus. He is currently a math profes- 
sor at the University of T&xas-Austin 
where a similar model the Emerging 
Scholars Program, teaches math to fresh- 
men. Tteisman won a prestigious 
*2$S.OOO MacArthur Fellowship grant in 
June of 1992 to be used, over a 5-year 
period* to continue his work. 

May Gadand {M. G.f Let me start our 
conversation by congratulating you on 
receiving the MacArthur Foundation 
fellowship. Certainly your work with 
minority students and mathematics* 
helped earn you that honor, and that's 



May Garland 
Leaning Center Coordinator 
Linn-Benton Community College 
Albany, OR 97Z21 



NCTTt: Special thanks to Jacqueline McCaffrey- 
Director. Office of Special Projects. The University 
of Texas at Austin- for providtnt batkpound infor- 
mation ftom the following source: 
McCaffrey, I P. (1992]. A report on the development 
and evaluation of the Mathematics Workshop 
pto&am. Manuscript submitted for publication to 
the National Science Foundation. Directorate tor 
Education and Human Resources. 

-is- 22 



the topic of our interview. Tell us about 
your program and how it developed at 
Berkeley 

Uri Ireisman (U T,J: My work began in 
1974 while 1 was developing a new TA 
training program at Berkeley. I began 
wondering about student learning, par- 
ticularly in mathematics. Did they use 
their textbooks? Did they talk to other 
students about working math problems? 
What did they do when they got stuck on 
a problem? These questions eventually 
led to a systematic comparison of two 
groups of students in Berkeley's fresh- 
man calculus program— one African 
Americans and one Asians. My study 
exposed as myth several accepted reasons 
for academic failure of minority students 
at Berkeley. Contrary to popular opinion, 
these students were highly motivated to 
succeed; their families were highly sup- 
portive of education; most of them were 
well-prepared academically; and perfor* 
mance differences were not a function of 
income. However, what I did find was 
that many of the African-American stu- 
dents studied in isolation, and that their 
academic and personal lives were quite 
separate. In contrast, the Asian-American^ 
students frequently formed informal 
"study-group^ to share mathematical 
knowledge and to check out their 
understanding of what was required by 
their professors and by the University. 
With these insights my colleagues and 
I began the Mathematics Warkshop 
program. ; 

The model that came out ot this woric 
created for students a lush ground, pro- 
viding them with extraordinarily rich 
mathematical material and a welcom- 
ing community structure built around 
academics. It offered the students plenty 
of opportunities for self-correction and an 
environment in which they could safely 
make public their understandings. The 
discussion was shaped by a careful selec- 
tion of mathematical problems and by 
good coaching. This is a model that 
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the necessary direction and support, can 
piece together their own understanding; 

1 V^^ro^ar^phe^ect in a spirit of 
empirical cJq^mentation, and that's 
our same spirit today 1 We continue to 
work with a small number of core ideas 
and lots of customization. 
M. G~ What were the major influences in 
the development of the Mathematics 
Workshops? 

TJ, X: Actually, the results of our own 
research evaluation studies of these pro* 
"jects caused us co make substantial 
changes. We discovered that many of our 
apparent successes, in fact, were failures. 
Connected to this was the great involve- 
ment of Leon Hinkin, a math professor 
and many times department chair at 
Berkeley, who taught me to search for my 
victims: to try to understand something 
about the students you fail to serve. This 
has been a very important strategy. 
Another important influence was my in- 
teraction with colleagues in historically 
Black colleges, especially Xavier. Discus* 
sions with colleagues there early in the 
development of this work gave me impor- 
tant information. In particular, they 
explained that the tendency toward isola- 
tionism is not a characteristic of the stu- 
dents but is a characteristic of the institu- 
tion. It is not a failing of the students; it 
is their reaction to a hostile institutional 
climate. Those are the principle in- 
fluences, plus my own education, spend* 
ing time on a Kibbutz, in Israel, and being 
part of the 60s. 

ML G.: That rich, interactive environ- 
ment that you described earlier is at the 
implementation phase of your programs. 
Let's back up now and explore the core 
ideas that inform the workshops and that 
predict their success. . 
U T.: The first idea and the easiest to see, 
but not necessarily the most important, 
involves group work or cooperative learn- 
ing along with community building. 
Ethnographic studies of ignored students, 
side-stepped students, and students that 
experience difficulty showed that two 
things tended to isolate them* The first 
was study patterns. These students typ- 
ically maintained a separation between 
their academic life and their personal and 
work lives. They drove to school, took 
courses, went home, and did their home- 
work. School work was not in any way 
pan of their "other" life. I saw that these 
students were not able, in fact, to figure 
out what the real enterprise was about. 



They had misconceptions about certain 
items in the curriculum which were never 
challenged. A second parallel feature was 
a kind of marginalixation that was inad- 
vertently fostered by the way campuses 
addressed the problem of these students 
"so called" unde preparation or at-risk 
status. If the students were minorities, 
the campus would usually speak to these 
students as members of their ethnic 
group. They also tended to focus the 
students' community around ethnicity 
rather than around shared intellectual 
interests and common professional goals. 
It struck me that in addressing what we 
r,ow ^all multicultural issues, the real 
task was to help these students learn 
to live in several communities, which 
minority professionals must do in this 
country. I wanted to provide for these 
students a multicultural community that 
was focused on shared intellectual 
interests and common professional goals. 
And I also wanted it to serve an Individual 



The tendency toward 
isolationism is not a 
characteristic of the 
students but is a 
characteristic of the 
institution. 



learning function which was to be a 
source of continual disequillibration: a 
repeated challenge to their knowledge^, 
base. So cooperative learning together 
with community building is a central 
feature of these programs. 

Demarginalizatxon at the management 
level is a second program feature, related 
to the first feature. For political reasons, 
in the 60s for minorities and in the 80s 
for underprepared students, college ad- 
xninistrators, not the regular faculty, took 
responsibility for the welfare of these 
students. In many cases individuals with 
relatively little status have been hired to 
serve the underprepared. They arc poorly 
paid, frequently part-timers, and discon- 
nected from the real curriculum of the 
institution. These services and this con* 
stituency are not centrally connected to 
faculty life and departmental life. By 
demarginalization I mean centering 
these programs in academic departments 
and having them managed by main- 
stream senior faculty. That doesn't mean 
that student affairs persormel and junior 
faculty are not involved, but principally 
the leadership comes from mainstream 



senior faculty, not the administration. 

The third feature has to do with ad- 
dressing structural impediments. In the 
early days of our work, we found, very 
painfully that our apparent successes 
really were not sustained when wc looked 
5 years down the road at the transcripts of 
the students we had served. The sources 
of our fail are were very subtle. First, we 
found that certain forces, like pre -calculus 
in our institution and the arithmetic and 
algebra courses at state institutions, in 
fact, did not work. A meaningful propor- 
tion of the students would get "As" but, 
when you looked Several years down the 
road, virtually none of them had survived 
in the field that they were initially in- 
terested in pursuing. They learned the 
content of these courses. They learned 
the skills in the developmental courses, 
but no one checked to see il the students 
who mastered those courses ever entered 
mainstream majors and excelled in them. 
And this is especially true in mathe- 
matics. For example, large numbers of 
students take intermediate algebra in 
community colleges, planning to enter 
technical careers, but very few of them 
(fewer than 5%) ever pass first-semester 
calculus with a "B" or better. 
M. G.: Is that because they still don't feel 
confident even though they mastered 
intermediate algebra? 
TJL T.: No. It has nothing to do with con- 
fidence, except that the faculty may in- 
still false confidence. The character of 
the curricular structural impediments 
is complex. In cases like pre»calculus 
the problems are essentially ones of 
coherence of the curriculum and its link 
or disconnectedness with what comes 
next. In college pre-calculus, the idea is 
that students didn't grasp the concepts of 
pre-calculus in high school; so what they 
didn't get in a year of high school, we 
simply say louder and faster and think 
that maybe in 40 hours they will get it 
this time. The language used in pre- 
calculus is different from that used in 
calculus courses. The level of difficulty of 
problems is different. The character of 
the problems is different. This creates a 
curricular structural impediment due 
to* the lack of coherence in teaching 
approaches between college pre-calculus 
and calculus: courses that really don't 
work, that by design !imit advancement. 

There are also other structural im- 
pediments. Advising is or . Students 
spend time getting advice wrrch really 
Is not based on real studies about the 
diverse ways in which successful students 
leam. Rules such as study 2 hours for 
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;na empirical base, 
ts ind lor students 
w«« »«w — . JftWilKer educa- 
tion this advice is misdirected. In tny pro- 
gram advising is integrated with the 
^ mathematics workshop, and it is based 
^the needs of i*«ual courses and 

Jo^fiewea is that faculty and 
departmental cultures may need "to 
change. Once the college population 
shifts and you have large numbers of non- 
traditional students, then it is critical 
that this work become part of the depart- 
ment's main mission. That work doesn't 
focus on improvement of teaching, which 
is what administrators look for, but it 
raises questions of the reallocation of 
faculty energy: questions of curriculum 
and of who teaches what. These arc ques- 
tions of the collective responsibility of 
the faculty. Successful efforts to teach 
minorities in institutions with large 
numbers of minorities or large numbers 
of adult students have to address the 
central purpose of department life and 
functioning. 

Programs thai are successful with 
minority students are in congruence 
with institutional history and mission. 
One of the characteristics that is disturb- 
ing about developmental programs, and 
especially minority programs, is their 
isomorphism. They are identical across 
campuses between institutions that have 
very little else in common. One of the 
most important features of my programs 
is that they are congruent with institu- 
tional missions and histories and goals. 
At Berkeley the programs that I run are 
truly elitist because the students that 
come to Berkeley come there because of 
the elitism. At community colleges 
these programs tend to be organized 
around upward job mobility because that 
is the principal interest of the student 
and the principal purpose of the institu- 
tion. On other community college cam 
puses these programs focus on transfer. In 
some of the comprehensive colleges they 
are organized around teaching and 
teaching careers. 

M. G.: Has there been a typical problem 
that institutions encounter in installing 
the program you developed? 

'U, T.: Yes, a common error was to look 
at one of the programs we got going and 
to pick only a few of its dimensions and 
try to create a program. For example, 
people would pick cooperative learning 
or having students work hard problems or 
raising expectations or increased faculty 
involvement or demarginalization of our 



work with minority students. When, in 
fact, all of these are necessary but not suf- 
ficient individual conditions for success. 
M. G.: What is the target population for 
your programs and who identifies that 
group? 

U. X: In the beginning, the idea was to 
create a community that was multiracial: 
a majority who are minority. The idea 
was to choose the easy cases to establish 
a dramatic success and also to get a sense 
of what was possible. In more than 90% 
of the 150 programs at institutions 
around the country the strategy was to 
create a small, highly successful program 
that would produce a cadre of students 
who would become leaders in the sub- 
sequent generations of the program. 
Generally, the idea was to find strong 
minority students who were performing 
poorly. So the program's traditionally 
have included about half to two»thirds 
minority freshmen and then blue collar 



The important feature of 
counseling, advising, and 
student support is that 
they are integrated with . 
instruction. 



and rural white 'and some Asian students. 
M* G«: So, is that the approach you use 
when an institution expresses an interest 
in one of your programs? You would have 
them identify a small group and work 
with them? 

U. TU Yes, and the reason is that there are 
very few mathematics departments in 
the US. that have more than one to two 
Black or Hispanic math majors with C or 
better averages. One reaction to this ap- 
proach is "Well, you are just taking kids 
who would succeed anyway? But in fact, 
the statistics show clearly that virtually 
no minority students succeed in math, 
chemistry, or physics. So my idea was 
to create a dozen or two dozen such 
students and then build out. It is very inv 
portant in most cases that one start slow- 
ly Not only do you learn how to do it, but 
also you build faculty support, figure out 
the course, and have time for the 
adjustments. 

M. G.: Have you seen any empirical 
studies suggesting that this model is 
successful? 

U. X: Oh, yes. A recent doctoral disserta- 
tion by Martin Bonsangue at Claremont 



Graduate School studied 1 the CaJ Poly 
Ponoma program and its expansion over 
5 years. This program started with a 
small elite group and now serves a very 
large number— several hundred—ethnic 
minority students a year. There are some 
programs like the one at City College of 
New York (CCNY) that now have esaen 
tially transferred all sections of certain 
courses to this model for all students. 
M. Gj Your mention of Cal Poly and 
CCNY leads me to ask you to give the 
readers several examples of programs 
elsewhere in the country that have suc- 
cessful mathematics workshops. 
U. X: Sure. Let me continue with a little 
more detail about the Cal Poly (California 
State Polytechnic University] program. 
The Academic Excellence Workshops are 
jointly run by the College of Science and 
the College of Engineering. Twice weekly 
workshops are linked to the regular fresh- 
man and sophomore mathematics, physics, 
and chemistry courses and one engineer- 
ing course: Engineering Statics. The work- 
shops are voluntary and carry no academic 
credit. However, they are widely attended 
by the minority students on campus. In 
part, this is because the program provides 
students with aggressive academic advis- 
ing, preferred enrollment in courses, a 
place to study (which has special impor- 
tance on a commuter campus), and a 
strong sense of community. 

The program serves more than 100 
minority freshmen a year. Faculty 
members oversee all canicular aspects of 
the program. As I mentioned earlier, 
Martin's study of minority workshop 
students at Pomona from 1986-1991 
found that workshop students scored on 
average six-tenths of a grade point above 
their classmates in calculus, with the 
change being related to the higher propor- 
tion of workshop students receiving 
grades of B+ or better and the smaller 
proportion receiving grades of D or lower. 
The study also found that women in the 
workshop achieved the highest grades 
among all ethnic or gender groups in 
calculus. 

In Texas, the Emerging Scholars Pro- 
gram {ESP) at the University of Texas 
{UT)-Austin was piloted in Fall 1988 and 
represents a move toward greater involve- 
ment of faculty members in the creation 
and management of such programs. The 
program is jointly managed by the math 
department and by the Office of the 

The department is responsible for the 
mathematical integrity of the materials 
continued on pa$e 18 
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continued from page 16 
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day basis. *fhe Deans office provides a 
coordinator who assists the faculty in the 
management of the^mogram's non- 
:ademic tasks such ^cruitment and 
luling. ^ stmctuie of the 

regular^atBiMs program. The heart of 
the program is a highly enriched dis- 
cussion section attached to a standard 
calculus lecture. Students attend 3 hours 
of lecture per week and 6 hours of ESP. 
For their work in ESP r students receive 
two additional hours of academic credit. 

The results of the program have been 
dramatic. Over 85% of ESP students 
-routinely earn As or Bs in calculus. To 
place this in an historical context, fewer 
than one third of non-ESP African- 
American and Hispanic students who 
took calculus in the last 5 years received 
As or Bs. Only half of those with Math 
SATs of 600+ made such grades. In con- 
trast, 90% of the minority students who 
have' participated in ESP have earned 
grades of A or 3. 

I could go on with programs at Wayne 
State, Rutgers, the University of Ken- 
tucky, and other places. One community 
college I should mention is Glendale 
Community College in Glendale Califoi- 
nia which reports very encouraging 
results in physics and calculus classes 
M. G.: 1 think that I am getting a clearer 
picture of the workshops and how they fit 
on a campus. Explain the elements of 
counseling, advising, and student sup- 
port that are part of your programs. 
U. X: The important feature of counsel* 
ing, advising, and student support is that 
they are integrated with instruction. 
They take place in the academic setting 
itself. Most of the Emerging Scholars Pro- 
grams are intensified sections of regular 
courses. So they are part of the student's 
regular, credit-bearing load. Advisors, 
counselors, and other support staff are in 
these sessions, not off in a learning or 
counseling center. They are part of the 
course itself. So you have individuals 
who might do counseling in their own 
offices but who also show up in these 
sessions. 

"M. G.: Are students registered in the 
intensive sessions that you hold outside 
of class? 

U T- # It used to be in the early days that 
these were adjunct programs, not any 
more. Mostly they are intensified sec- 
tions of a particular course, which are on 



the students' transcripts. Students get J 
one or more credits for participating m 
the attached intensified sections. In this | 
kind of intensive program, typically the 
students are encouraged to take a 
minimum full-time load: fewer classes, 
studied more intensively. And the pro- 
gram operates with some of the features 
of a cluster program. These students will 
not only be in their math class together 
but also in some other classes together. 
Teaching assistants or undergraduate 
peer teachers are engaged in regular 
monitoring of the students. They meet 
periodically to talk about the students. 
Also they are asked to probe because we 
know the sorts of things that get in the 
way. In certain of these programs if you 
are absent for 1 days or even if you are 
missing for 1 day, there will be a discus- 
sion about who's missing. And the 
assumption is made that you are sick, 
although no one is assigned to go find 
you. It's not on a formal level, yet the ad^ 
vising and counseling is an Integra, 
part of the community building. Students 
are encouraged somewhat systematically 
to take responsibility for each other. 
There is lots of group work so students 
really do have to rely on each other as 
well. What struck me in the beginrung 
was that students saw tutors the day 
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A Student Assistance Model 

• Improves course grades, reenroU 
merit and graduation rates. 

• Integrates content and skills. 

• Promotes peer collaboration. 
Validated as an Exemplary Edu 
cational Program by the U.S. 
Dept. of Education and the 
National Diffusion Network. 

1 Documented success at more than 
160 Institutions, 

• Ongoing training available. 
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before an exam ana advisors the day liter 
the exam. What I have tried to do is to 
bring the tutors and the advisors into the 
intensive session itself, so that they are 
recognizable people connected to a class 
as opposed to just a person in an oLhcC. 

M. G.: Returning adult students liave lo:s 
of responsibilities besides goiny to 
school. What about students who can't 
attend class consistently of who have 
limited time outside oi class to spend 
with their studies? Do you deal with that 
issue in any of the aspects of your 
programs? 

U. This is an important question but 
it suggests the wrong kinds of answers. 
Community colleges, comprehensive 
colleges, and 4-year institutions have ad- 
missions policies that are really more 
about marketing than abou t educational 
service. It is critical that universities and 
special programs figure out and study 
who they serve, who their benefi- 
ciaries are, what the real costs are to the 
institution, and what the costs are for the 
student to succeed. So at some institu- 
tions some hot-shot recruiter will go out 
j and tell these people who arc working 40 
I hours a week that they can continue to 
work 40 hours a week, raise three kids, 
take a class in the evening, and become 
an engineer. YSfell, those recruiters shovrfd 
lave their kneecaps broken, or ttoey 
should be forced to name five successes. 

Now, in community colleges such as 
Seattle Central, Glendale, and Santa Bar- 
bara (places that have been working with 
these models), typically these programs 
serve individuals who have the time to 
interact with other individuals. The pro- 
gram works best for students who are 
ready to join a community of people with 
so-called shared intellectual interests and 
common professional goals. It turns out 
that many people in community colleges 
are above the age of 30, and going to coi* 
lege is an important part of their work 
life. These programs appeal primarily to 
that audience: people who are taking 
some time and want to be immersed in 
their learning; those who have focused 
goals. These programs serve some people 
well and not others. They are not so effec- 
tive at community colleges, for example, 
with high school kids who were not 
eligible for 4-year schools and are very 
unfocused. 

M, G.: Does the approach that you use in 
your programs work well with students 
who traditionally have had difficulty 
with mathematics? 

U T.: It depends upon what institution 
continued on page 20 
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mathematics because wc have learned, 
and many teachers have learned, that 
^students do badly in things that they 
jjave already failed atafikr times. In the 
QaBrkular rccons^ao^ part of the pro- 
gn^^e^MppP not to give people 
review SuSis and not to package the 
material in ways that are reminiscent of 
early failures. So curricular reorganiza- 
tion involves high theater as well as 
curricular integrity. And I think we are 
pretty good at helping students leam to 
separate their prior experiences from the 
tasks at hand. I think we have learned a 
lot from the women's movement in this 
regard. Students in many of the programs 
"that I have seen come out with the idea 
that they have been victimized. You see 
these decreasing waves of anger over time 
at the fact that math, that is so pleasur- 
able and beautiful, was denied them for 
whatever reasons when they were young. 
Our challenge is to help people compen- 
sate for years of uninvolvcment. Math is 
very much like art in that, although it 
requires a lifetime of skills acquisition, 
the skills acquisition is not the purpose. 
The purpose is to make things and to 
communicate things and to solve prob- 
lems, just as in art. But it's very hard to 
start as a 35-yearold if ycu haven't done 
any math your whole life. You can end up 
liking it and learn some of it, but you 
must be willing to give time to it. That's 
the hard part— not the anxiety around 
past math experiences but the reality of 
the necessary time investment. 
M. G.: Can your approach be used with 
other mathematics courses and/or other 
disciplines? 

U T.: We know how to do this for 
calculus and we are learning how to do it 
for pre-calculus. We are now working on a 
large scale with the courses that precede 
pre-caiculus; this involves fundamental 
curriculum redevelopment. The model 
applied to fields other than math will 
help students avoid failure when it is well 
implemented. What it will not do is pro- 
duce students who are successful To do 
that, fiu . people have done it, requires 
a massive amount of work. Successful 
adaptations in biology, such as the one at 
CCNY, and in physics at Dickinson Col- 
lege have required the difficult task of 
curricular examination. They have 
reorganized the curriculum to make it an 
effective route into whatever field they 
are addressing. So you can't just do 
workshops in chemistry and expect the 



students to do well. What you can do 
with this model, as we have seen in 
various cases, is fundamental curriculum 
redevelopment. 

M. G.: What structural changes need to 
occur on a campus for your programs to 
be successful! 



U.T.: You don't need to make structural 
changes on a campus to create a program, 
but you do need to make structural 
changes to have a program grow and 
flourish. These involve mostly changes 
within a department and are facilitated 
by changes in departmental review. I 
think it is very important that faculty 
work in these programs as a part of their 
regular, evaluated professional work. 
Large numbers of faculty really care 
about minority students, but the tenure 
and promotion system offers no rewards 
for working with them. Changes may 
involve different approaches to faculty 
leadership and chairmanship of depart- 
ments: holding the entire department 
accountable for doing its part to serve the 
multicultural interest of the institution. 
It may also mean changing the way faculty 
relate to student services and the 
academics. 
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M. Gm Our retden, would be interested 
in having you discuss how relations 
between different areas on campus might 
change. 

U. Tm In many institutions faculty links 
to student support services are minimal. 
Support staff tead to be involved it? an 
advisory capacity and developmental 
faculty generally arc not the most highly 
regarded people in their departments. 
There are of course some wonderful ex- 
ceptions to this staternent..In these pro- 
grams, individuals who used to be drop-in 
tutors in learning centers now are hired 
jointly by the department and the learn- 
ing center and then are assigned to work 
under the faculty members' direction in 
some of these intensive sections. The 
tutors then meet once a week with their 
learning center supervisor, usually in a 
case study model, with shared respon- 
sibility for the students in a particular 
section There must be close connections 
with advising and institutional research 
because at a research institution these 
programs need to have a research compo- 
nent in order to have congruence with 
the institutional mission. These programs 
become laboratories for educational 
research. This type of connection between 
programs eliminates the rnaiginalization. 

M» G.: Can the mathematics workshops 
be integrated with other campus 
academic support services? 

U. T.: There are lots of examples of this. 
The program at Cal Poly - Pomona that I 
described earlier is a very good one. Such 
an integration is easiest with entities like 
minority engineering programs. These 
programs tend to serve as the academic 
support part of those professional school 
programs. There is an increasing amount 
of cooperative activity with learning 
centers— especially in sharing tutors, 
jointly hiring tutors, training intensive 
section staff— and a very important part 
of this collaborative effort is that, in 
many cases, staff of the workshops have 
eventually worked in learning centers. 
Certainly this has been true at Berkeley 
for many years. 

rYL G.: Are faculty modifying their 
teaching style to facilitate student learn- 
ing in the programs? 
U. X: Oh, yes- Many faculty who become 
involved in these programs find they are a 
source of personal rejuvenation. They are 
using alternative teaching modes, less 
lecturing is a typical change. More stu- 
dent groups arc used. More time is spent 
out of class constructing good problems 
continued on pa$e 22 
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continued from pa%t 20 
for students to solve. As a spin off, many 
of them also become involved in working 
with K-12 education. In the 1 eginning 
you get faculty who arc looking for a way 
to work on that which they care about 
But you also get the "so called" rcsponsi 
ble member of the department who 
believes that it is part of their mission to 
take their turn and work on these things- 
And many of these people are influenced 
for the first time by alternative ways of 
doing things. And that comes about by 
seeing students in a different light and 
participating in a broader community 
where there is discussion about teaching. 
But now teaching is only a little piece. If s 
really education that they become involved 
in. In most of the courses that we are 
concerned with curriculum becomes a 
collective responsibility of departments, 
not a personal responsibility of teachers. 
M. G.: As the targeted students perform 
setter, what if any changes occur within 
a mathematics department or elsewhere 
on campus? 

U.T.: At UTAustin, until about 10 years 
ago, there were 500 math majors and 
jewer than 10 were ethnic minorities. 
Now about a quarter of all math majors 
are ethnic minorities. Recently I taught 
the Galois theory, which is quite an ad- 
vanced course usually taken by graduate 
students. In the class I had 15 students 
and 12 of them were Black and Hispanic. 
After working with students who have 
been involved in these programs faculty 
members begin to expect that ethmc 
minority students in their classes are go- 
ing to work hard and will be class leaders. 
It changes the culture and expectations, 
and it enables people who have always 
cared about this stuff to come in and 
work on it. So at a place like UTAustm 
you can "feel" the change. 
M. G.: Your work sounds exciting for 
students and for faculty. Do you have 
some closing words for our readers? 
U X: 1 think that educational reform and 
restructuring is coming and that people 
whose primary work is serving students 
to develop their skills are likely to be the 
first victims of reform. It is very impor- 
tant for those people to forge connections 
with academic departments. In most 
places faculty will be resistent. I think 
people in development studies whose real 
commitment is to students |and that's 
what this is all about) are going to have to 
go more than half of the way and f ind 
faculty allies throughout campus. I think 
partnerships will be critically important 
:in the next decade. Q 
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